Glutamine and 2-oxoglutarate as metabolic precursors of the transmitter pools of glutamate and GABA: correlation of regional uptake by rat brain synaptosomes.
To more clearly define the roles of glutamine and 2-oxoglutarate as metabolic precursors of the transmitter pools of glutamate and GABA we have determined the relative rates at which these four substances, and adenosine and serotonin are accumulated by synaptosomes derived from twelve regions of the rat brain. Initial transport conditions and low substrate concentrations were used to maximize uptake by high-affinity systems, except the uptake of glutamine was determined at both low and high concentrations. Because the uptake of 2-oxoglutarate is markedly enhanced by glutamine, 2-oxoglutarate uptake was determined with and without glutamine (0.2 mM) added to the incubation medium. For each substrate, regional differences in uptake ranged from approximately two- to fourteen-fold. An anaylsis of uptake kinetics revealed that the regional differences were due primarily to differences in transport capacity rather than substrate affinities, at least for glutamate, GABA, and 2-oxoglutarate. Thirty-four correlation analyses of relative uptake values were performed. Strong correlations were found between 2-oxoglutarate and glutamate, and between glutamine and glutamate, whereas no strong correlations occurred between these substrates and GABA. Our results support the view that both glutamine and 2-oxoglutarate are major precursors of the transmitter pool of glutamate throughout the rat brain, but their relative contributions toward replenishing the transmitter pool of GABA are less certain.